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I. Introduction
Desertification, the phenomenon of encroaching desert lands, is hardly a
novel occurrence in the history of mankind. To be sure, it has played a
salient role in hastening the decline of civilizations since ancient times. For
example, both the Sumerian and Babylonian empires suffered telling blows
when their agricultural productivity was destroyed, a gradual process prin-
cipally attributable to improper drainage practices that allowed excessive
salt concentrations to pollute their irrigated lands.' Archaeologists also
have suggested that prolonged desiccation undercut the agricultural basis of
the Harappan culture, a people who lived in the third millennium B.C. in
what is now Pakistan. 2 Finally, there seems little question that the Mediter-
ranean littoral of Africa was far more fertile and cultivatable in the Cartha-
ginian era (600-200 B.C.) than it is today.3
Nonetheless, while man's experience with desertification may not be new,
realization of it and its far-reaching ecological impact is. Worldwide recog-
nition of desertification as a transnational environmental problem did not
come about until 1968, when a severe drought struck the Sahel, a region in
western Africa lying along the southern margin of the Sahara. For six
years, the countries of the Sahel-Mauritania, Senegal, Mali, Upper Volta,
Niger, and Chad-were devastated by uninterrupted drought and resultant
*Assistant Professor of International Law, The George Washington University.
IJacobsen & Adams, Salt and Silt in Ancient Mesopotamian Agriculture, 128 SCIENCE 1251-
58 (1958) and Gibson, Violation of Fallow and Engineered Disaster in Mesopotamian Civiliza-
tion in IRRIGATION'S IMPACT ON SOCIETY 7-19 (T. Downing and M. Gibson eds. 1974).
2See generally M. S. VATS, et al, EXCAVATIONS AT HARAPPX (1940).
3Anaya-Gardutlo, Technology and Desertifcation (1976), reproduced as U.N. Doc. A/
CONF. 74/6 (1977) at 2 and El-Kassas, Fertile Approach, 7 DEVELOPMENT FORUM (April
1979), at 6.
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famine.4 The natural and human consequences were tragically cata-
strophic: Lake Chad shrunk to only one-third of its normal size; the Niger
and Senegal river systems failed to flood, thus leaving barren much of the
most productive croplands in the region; shallow wells dried up, seriously
restricting the grazing range of pastoralists; vegetation was denuded as
starving animals stripped the land; and, splotches of new desert appeared
and ultimately linked up with the great desert to the north.5 Reasonable
rainfall did return to the Sahel in 1974, but not before drought, famine, and
disease had killed an estimated 250,000 people and millions of domestic
animals. 6 As the tragedy and human suffering of people in the Sahel
unfolded between 1968-1974, international attention became focused on
their plight 7 and the primary reason behind it: the inability of man to cope
with spreading deserts in harsh climes.
Admittedly, while there is no reliable way to calculate precisely just how
much land has been lost to or severely degraded by man's hand since agri-
culture began, there is widespread concurrence that the rate of land degra-
dation through desertification has accelerated appreciably during the past
five decades.8 Indeed, some experts have concluded that the rate is now
'It was reported that at Rosso in the Mauritanian Sahel only 122 millimeters (mm) of rain
fell in 1968, whereas from 1935-1972, the average was 284 mm. Rainfall returned to normal in
1969 with a recorded 295 mm, but the next three years were catastrophic: in 1970, only 149
mm of rain fell; in 1971 the situation deteriorated to 126 mm, and in 1972, the worst came
when rainfall only amounted to 54 mm. Authoritative sources indicate this trend was typical
of the entire swath of the Sahel. Desertification: An Overview, U.N. Doc. A/CONF. 74/1
(1977), at 5.
'For relevant discussion on the Sahel tragedy, see, e.g., Eckholm and Brown, The Spreading
Desert, 12 WAR ON HUNGER (Aug. 1977), at I-11; Piscardi & Serfert, .4 Tragedy ofthe Com-
mons in the Sahel, 78 TECH. REV. (May 1976), at 42-51; Sewell & Street, Is the Sahela Waste-
land?, Communique on Development Issues No. 30 (Aug. 1976); and M. GLANTZ, THE
POLITICS OF NATURAL DISASTER: THE CASE OF THE SAHEL DROUGHT (1976).
6Gore, The Desert. An Age-Old Challenge Grows, 156 NATIONAL GEOGRAPHIC 597 (1979).
Sahelian nomads, whose herds depend upon natural forage, lost between 20 and 50%--and in
the worst cases 90%--of their animals. In sum, over 25 million people were subjected to star-
vation, malnutrition, and disease, with measles and spinal meningitis assuming epidemic pro-
portions among children. U.S. DEPT. OF STATE, DESERTIFICATION: A GLOBAL CHALLENGE,
Pub. 8906 (July 1977), at 2.7By 1973, a massive international assistance program had been organized by both national
governments and the United Nations, and within a year, more than $200 million in food and
money had been contributed for emergency relief to prevent starvation. By 1975, the total aid
package had reached $400 million in food and transport services to Sahelian Africa, of which
the United States supplied some $165 million, or more than 40%, as well as an addition $40.6
million in other short-term recovery assistance. Swell & Street, supra note 5, at 2. Nonethe-
less, the pervasive and multifaceted impact of the drought upon the six Sahelian countries'
national economics in the wake of large-scale agricultural failure left them near bankruptcy, a
condition from which they have yet to recover fully. U.N. Doc. A/CONF. 74/1, at 6. Also, see
generally GLANTZ, supra note 5.
'In support of this contention, the U.S. Agency for International Development has calcu-
lated that some 650,000 square kilometers of land once suitable for cultivation or intensive
grazing have been lost to the Sahara along its southern edge since 1930. U.S. AID, DESERT
ENCROACHMENT ON ARABLE LANDS: SIGNIFICANCE, CAUSES, AND CONTROL, TA/OST 72-10
(1972), at 2-3.
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exceeding 50,000 square kilometers (or 31,000 square miles) annually 9-a
startling figure for a world with growing populations that already confront
massive food shortages. Therefore, given the dire possibilities portended by
such a situation, the purpose of this paper is three-fold: (1) to examine the
nature and causes of the desertification process and its attendant ecological
consequences; (2) to analyze and assess the international community's
response to the problem of desertification since 1974; and (3) to evaluate
the prospects for viable transnational solutions to combat desertification,
particularly as set within the problematic political context of the disparate
social and economic priorities that have estranged developed from less
developed countries.
II. The Ecological Nature of Desertification
More than one-third of the earth's land area can be classified as dryland,
or arid,10 in which some 630 million people, or 14 percent of the world's
population, live. I1 Of these, between 50 and 78 million are directly affected
by declining agricultural productivity associated with accelerating desertifi-
cation. 12 To better understand this process, however, a brief commentary
should be made about the character of desert lands themselves.
A. The World's Deserts
Notwithstanding the fact that their frontiers have constantly shifted over
time, deserts are located predominately within the earth's subtropical zones.
In this regard, the distribution of desert regions on the earth's surface can
be found in five main zones or belts: (1) the Sonoran Desert of northwest-
ern Mexico and its projection into the desert basins of the southwestern
United States; (2) the Atacama Desert, which extends west of the Andes
from southern Ecuador down to central Chile; (3) the vast belt which runs
from the Atlantic Ocean eastward to China, and which includes the Sahara,
the Arabian Desert, the desert areas of Iran and the Soviet Union, the
Rajasthan Desert of Pakistan and India as well as the Takla-Makan and
Gobi deserts in China and Mongolia; (4) the Kalahari and adjacent arid
lands in southern Africa; and (5) most of the continent of Australia.' 3
Important also to note is that even within these desert belts there are signifi-
cant climatic and environmental contrasts. Some are cold and stony, such
as the Tibetan plateau, while others are hot and sandy, such as the interior
'U.N. Doc. A/CONF. 74/1, at 8. In late 1978, the estimated annual loss of productive and
fertile land to desert encroachment was revised upward closer to 60,000 square kilometers.
See Tolba, Can Desertifcation Pe Stopped?, 1 DESERTIFICATION CONTROL (Dec. 1978), at 7.
"For a graphic depiction of arid regions, see World Map of Desertification, U.N. Doc. A/
CONF. 74/2 (1977).
"Report of the United Nations Conference on Desertification, U.N. Doc. A/CONF. 74/36
(1977), at 2. (Hereinafter cited as UNCOD Report).
12Id.
"See World Map of Desertification, supra note 10, See also F.A. Hare, Climate and Deser-
toqcation (1976) reproduced as U.N. Doc. A/CONF. 74/5 (1977), at 12-13.
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Sahara. Yet, all deserts appear to be earmarked by a common characteris-
tic: they are dryland regions where rainfall deficiencies are such that crop
cultivation or pastoral herding are only possible if man makes special adap-
tations (e.g., irrigation) to the ecosystem. 14 Deserts themselves, however,
are not the sources from which the process of desertification stems; save for
hot winds, deserts provide no viable catalyst for spreading desert lands. Put
succinctly, as noted in a recent authoritative study, "Desertification, the
aggravation or intensification of [desert-like] conditions, is a human phe-
nomenon, arising most commonly from society's search for secure liveli-
hoods in dry environments."1 5 We now turn to the desertification process,
it causes, and its environmental impacts.
B. The Ecological Process of Desertication
The popular notion of desertification seems to portray either the desert as
spreading itself outward and engulfing green fields and pasturelands, or as a
parching drought so severe that it transforms an ecosystem into a barren
wasteland. In actuality, however, neither image is accurate and both are
overly simplistic. In the first instance, human actions rather than the desert
itself, are the initiatory agents, and they tend topull the desert outward.' 6
In the second instance, the principal fallacy lies in the conceptualization of
droughts; that is, droughts normally involve a short-term (i.e., one to five
years) diminution in moisture and availability,17 whereas the physical con-
ditions effecting desertification are long-term, chronic, and pervasive,
including, inter alia, dune and sand encroachment,' 8 degradation of cover
vegetation, 19 soil erosion,20 and in areas where irrigation practices exist,
waterlogging2' and often, salinization.22 In this connection, these chroni-
cally destructive conditions of desertification are greatly worsened and
accelerated by hot winds, sandstorms, and periods of harsh drought. Nev-
ertheless, the desertification process per se is far more complex.
"For an insightful treatment of the earth's desert regions, see M.P. PETROV, DESERTS OF
THE WORLD (1976) and DESERT BIOLOGY (G.W. Brown ed. 1968).
"Kates, Johnson, Johnson & Haring, Population, Society and Desertification (1976) repro-
ducedas U.N. Doc. A/CONF. 74/8 (1977), at I.
'Eckholm & Brown, supra note 5, at 2 (emphasis in original).
"See Landsberg, Sahel Drought: Change of Climate or Part of Climate?, 23 ARCHIV DE
METEROLOGIE, GEOPHYSIK UND BIOKLIMATOLOGIE 193-200 (1975) and Charney, Dynamics of
Deserts and Drought in the Sahel, 101 QUART. J. ROYAL METEOROLOGICAL 
SOC y 193-202
(1975).
"Warren, Dune Trends and Their Implications in the Central Sudan, 10 ZEITSCHRIFT FUR
GEOMORPH 154-80 (1970).
"Le Houtron, Deterioration ofthe Ecological Equilibrium in the Arid Zones ofNorth Africa,
39 SPECIAL PUBLICATIONS 54-57 (1974).
2
°Butzer, Accelerated Soil Erosion. A Problem ofMan-Land Relationship.s, in PERSPECTIVES
ON ENVIRONMENT 57-78 (I.R. Manners & M.W. Mikesell, eds. 1974).
'Dorfman, Pevelle, & Thomas, Waterlogging and Salinity in the Indus Plain: Some Basic
Considerations, 5 PAKISTAN DEVELOPMENT REV. 331-70 (1965).
"
2 Achi, Salinization and Water Problems in the Algerian North East Sahara in THE CARELESS
TECHNOLOGY 276-87 (M. Farver, J. Milton eds. 1969) and Allison, Salinity in Relation to Irri-
gation 16 ADV. IN AGRONOMY 139-80 (1964).
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1. THE BIOLOGICAL DYNAMICS OF DESERTIFICATION
To be appreciated fully, discussion of the desertification process must
begin with an examination of the fragile dryland ecosystem and its interac-
tions with the hydrologic and nitrogen cycles. When rainwater falls, it usu-
ally is used directly by plantlife, filters into the soil for storage, evaporates
back into the atmosphere, or drains away. Rainfed moisture used by plants
returns to the atmosphere through the process of transpiration, and that
which is neither used nor evaporated usually soaks into underground reser-
voirs and aquifers.
Critical to the intersection between soil and atmosphere is the presence of
an energy balance provided by the sun's energy. Some of this energy is
reflected back into the atmosphere, and some is retained by the soil and
used by plantlife to perform photosynthesis. 23 Important too in this symbi-
otic process is that the soil gains much of its nutrients from the decomposi-
tion of plants and animal carcasses, as well as from animal excreta. 24 This
is what occurs in an ecosystem under normal climatic conditions.
However, in arid areas, which are especially vulnerable to desertification,
the cycle of water and energy is different. In these regions rainfall is defi-
cient25 and variable, 26 and the solar energy which strikes the earth's surface
is tremendous. 27 Moreover, vegetation is sparse, thus not only allowing the
ground's surface to be exposed more openly, but also lessening the amount
of organic matter available for return to the topsoil. 28 Taken in the aggre-
gate, these ecosystemic facts make the natural balance in arid lands much
more susceptible to external forces that might effectuate radical environ-
mental changes there.
During this century, the external force chiefly responsible for most fre-
quently and most radically transgressing into the natural processes of dry-
land environments-and, hence, upsetting the delicate ecological
equilibrium there-has been man. As man has made use of drylands for
purposes of his own livelihood, the natural character of those ecosystems
has been altered, and so too has their ecological balance. Consequently, as
man denudes the land of cover vegetation, soil humus is increasingly
exposed to the elements and eventually it becomes mineralized, thereby
"For a general discussion of these processes, see Holling, Resilience and Stability of Ecologi-
cal Systems, 4 ANNUAL REV. ECOLOGICAL SYSTEMS 1-24 (1973).
24Bartholomew, Mineralization and Immobilization of Nitrogen in the Decomposition of Plant
andAnimal Residues, in SOIL NITROGEN 285-306 (W. V. Bartholomew & F. E. Clark eds.
1965).
"Bunting, Dennett, Elston, & Milford, Rainfall Trends in the West African Sahel 102 QUAT.
J. ROYAL METEROLOGICAL Soc'Y 59-64 (1976).
"1d., and also Winstanley, Seasonal Rainfall Forecasting in West Africa, 248 NATURE 464-65
(1974).
"Otterman, Baring High-A11bedo Soil by Overgrazing- A4 Hypothetical Desertiqcation Mecha-
nism 186 SCIENCE 531-33 (1974). But compare Jackson & Idso, SurfaceA1lbedo and Desertfica-
tion, 189 SCIENCE 1012-13 (1975).
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WHERE SOIL AND AIR MEET
Each region has its climate, an element in the global pattern of atmospheric circula-
tion. There is also another climate, partly determined by the first, at the shallow
meeting place of earth and air. Like the larger climate, this smaller one is ever
changing, always balancing its water and energy budgets. Reaching the soil as rain
or dew, water evaporates, runs off or sinks in to be stored, with some released by
plants and animals in respiration and transpiration. Energy comes from the sun.
Some is reflected back into the air, some warms the soil as stored heat. Some is
taken up by plants and used in the process of photosynthesis. Herbivores eat the
plants, and carnivores eat herbivores. Plants hold the soil in place. Their waste
products, as those of animals, supply the soil with nutrients, richest in the topmost
layers. There is some question as to how much the activities of man affect the large
climate which determines the weather. There is no question that man has a
profound impact on the small climate at the soil's surface whenever he makes use of
the land.
Source: U.N. Doc. A/CONF. 74/l/Corr. 1 (1977).
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damaging the entire soil structure. 29 Subsequent rainfall is likely to batter
the weakened topsoil and further disintegrate it, after which time the sun's
intense rays bake a hard crustlike surface layer over the subsoil that effec-
tively blocks later rainfed water from seeping in.30 The resulting decrease
of water stored in the soil causes critical shortfalls in the level of wells, 3'
and that rainfall which would have been soaked in now is prone to overly
rapid runoff.3 2 l:urthermore, in areas where the soil has been loosened and
crumbled by the feet of grazing animal herds, this water runoff usually
washes away the remainder of the valuable nutrient layer of topsoil, 33 or if
not, windstorms are likely to blow it away. 34 The subsoil left is essentially
infertile, having poor morphology and degraded water relations.3 5 As a
result, those plants that do survive must face a more hostile local environ-
ment and correspondingly, they respond poorly to rain and produce a
reduced amount of biomass, which therefore renders them even less hearty
to withstand the next drought. 36 Such drastic shifts in the character and
quality of dryland ecosystems typify the desertification process.
To sum up, vulnerability to desertification and the severity of its ecologi-
cal impacts are in large part determined by climate;37 that is, the less
amount and more uncertain rainfall is, the greater potential there is for
desertification occurring. Yet, other natural factors should not be dis-
counted, perhaps the one most obvious being the seasonal occurrence of
rainfall. Rain which falls in hot seasons is prone to rapid evaporation,
whereas in cool seasons, this tends not to be the case.38 Also, as alluded to
above, certain nonclimatic, ecosystemic factors-especially the morphology
and texture of the soil, as well as the typography and types of resident vege-
tation-will be salient considerations in influencing the degree of water
retained by or lost from the ecosystem. 39 However, in recent years, the
greatest liability to desertification apparently has become the function of
land-use pressure, particularly as revealed in the intensification of popula-
29Rapp, et al., Soil Erosion and Sedimentation in Four Catchments near Dodoma, "Tanzania,
54A GEOGRAFsKA ANNALER 255-318 (1972) and Bartholomew, supra note 24.
30McGinus, et al., Of Watersheds and Forests in theArid West in ARIDITY AND MAN 277-
307 (C. Hodge & P.C. Duisberg eds. 1963) and Trombic, et al., Infiltration/or Three Range/and
Soil-Vegetation Comfplexes, 27 J. RANGE MANAGEMENT 318-21 (1974).3
"Baker, A Background Study ofDrought in East Africa, in DROUGHT IN AFRICA 46-52 (D.
Dalby & R. Harrison-Church eds. 1973).
"See Ingebo and Hibbert, Runoff and Erosion After Brush Suppression on the Natural
Drainage Watershed in Central Arizona, USDA Forest Service Research Note RM 275 (1974).
"Fournier, Research on Soil Erosion and Soil Conservation in Africa, 12 SOLs AFRICAINS 53-
96 (1967) and Packer, Effects of Trampling Disturbance on Watershed Condition, Runoff and
Erosion, 51 J. FORESTRY 28-31 (1953).
4Quinn and Hervey, Trampdling Losses and Travel by Cattle in Sandhills Range, 23 J. RANGE
MANAGEMENT 50-55 (1970).
11R. U. COOKE & A. WARREN, GEOMORPHOLOGY IN DESERTS 120-29 (1973).
36Warren, Changes in the Desert Boundary in the Negev-SinaiArea, CAMBRIDGE SYMPOSIUM
ON DESERTIFICATION 44 (1975).
"See generally Hare, supra note 13.
"See Bunting, et al., supra note 26 and Winstanley, supra note 27.
"See Trombie, et al., supra note 30.
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tion densities, 40 pastoral migrations, 4' and in the extent to which mecha-
nized agriculture is utilized.42
2. MAN-INDUCED FACETS OF DESERTIFICATION
No assessment of desertification and its causal factors is complete without
an understanding of the role which indigenous human populations play in
fostering environmental change. Hence, this section is devoted to an exam-
ination of the basic demography of dryland regions and man's requisite
adaptations to aridity which have been found to be most contributory in
creating desert-like ecological conditions.
Although the eco-biological causes of desertification are significant, they
merely represent natural processes activated by an external agent-man.
Desertification is thus a human phenomenon, stimulated by man's quest for
livelihoods and acceptance of new technologies in dryland environments.
In this regard, three primary livelihood systems can be designated as being
most relevant: the agriculture-based, the animal-based, and the urban
based.43
a. Agriculture-Based Livelihoods
The most common livelihood system associated with desertification is the
agriculturally-based, of which two categories are paramount: (1) dry farm-
ing, which is rainfall dependent, and (2) farming that is irrigation-
dependent.
Respective to dry farming, the indigenous agriculturalist must cope with
and adapt to a high degree of rain variability. To achieve this end, two
main strategies traditionally have been utilized-moisture maximization
and mixed agro-pastoralism."
Dry farming by moisture maximization involves the construction of ter-
races and dams to conserve water, the perfection of better drought-resistant
crop strains, and the adoption of more cautious planting and cultivation
techniques.45 Nonetheless, moisture maximization practices are not nearly
so prevalent in dry lands as is mixed agro-pastoral' farming. Not surpris-
ingly, agro-pastoralism accordingly has demonstrated itself to be far more
of a desertification hazard, particularly when individual production systems
'Kates, Johnson, & Johnson Haring, supra note 15, at 20-26.
"'See generally the anthology, THE CARELESS TECHNOLOGY: ECOLOGY AND INTERNA-
TIONAL DEVELOPMENT, supra note 22, at 671-82, 694-711.
"
2 For a comprehensive account of technology and land use, see Anaya-Gardufto, supra note
3, at 10-46.
'3Kates, Johnson, & Johnson Haring, supra note 15, at I.
"Id., at 8. For a fuller treatment of these farming strategies, see Warren and Maizels, Eco-
logical Change and Desertiftcation (1976), reproduced as U.N. Doc. A/CONF. 74/7 (1977), at
92-96.4
'These techniques are not a recent development, and have been known to support success-
fully relatively high population densities. West, Population Densities andAgricultural Practices
in Pre-Columbian Mexico, with Emphasis on Semi-Terracing, 2 VERHANDLUNGEN DES
XXXVIII INTERNATIONALEN AMERIKANISTENKONGRESSES 361-69 (1970).
Transnational Management of Desertilcation
become integrated with and dependent upon gathering, craft-manufacture,
and animal husbandry endeavors. For example, when needed family
income from handicrafts is undercut by unfavorable socioeconomic or cli-
matic conditions, the tendency in arid regions has been for single household
production units to migrate out to urban centers. Labor outmigration in
turn precipitates a decline in field maintenance, which correspondingly
facilitates activation of desertification in that area.46
The other main agriculturally based livelihood system is that of irriga-
tion-reliant farming. Irrigation often encourages the growth of densely
populated concentrations in dryland riverine valleys, 47 and usually accom-
panying these settlements are special problems, most notably salinization,
siltation, 48 and periodic destructive flooding,49 all natural inducements for
accelerating desertification in arid ecosystems.50
b. Animal-Based Livelihoods
The second major livelihood system in drylands, that based upon raising
animals, is a traditional practice characterized by its emphasis upon mobil-
ity. As Robert Kates and his colleagues have observed, "It is by movement
to seasonal pastures at different locations that the pastoralist is able to bal-
ance pasture and water through an annual cycle." 51 Even so, by combining
mobility with diversity of animal species (to maintain a better degree of
income security), traditional animal-based exploitation regimes have not
only reduced their susceptibility to desertification, they have also lessened
their contribution to it.52 However, researchers have indicated recently that
acute and rapid desertification has been produced by large commercial
ranches, especially those where herds have been sedentarized on tempora-
'Kates, Johnson, & Johnson Haring, supra note 15, at 9. Relatedly, in the case of large
livestock ranches in dry areas, landowners often provide subsistence plots for present share-
croppers in exchange for their labor in animal husbandry. In such arrangements, the
expanding population tends to concentrate on marginal lands so that most of the land can be
devoted to extensive grazing. As a consequence, desertification may result as land use pres-
sures given way to overcultivation, accelerated soil erosion, and deforestation. Id. See also
Brooks, The Peasant Farmer of the Sertao of Tau4 Ceara, Northeast Brazil, in PROFILES OF
CHANGE (Supplement to POPULATION, SOCIETY AND DESERTIFICATION, 1976).
47Adams, Historic Patterns of Mesopotamian Agriculture, in IRRIGATION'S IMPACT ON SOCI-
ETY 1-6 (T. Downing and M. Gibson eds. 1974).
'"Jacobsen & Adams, supra note I, at 1256.
49See, e.g., R. ADAMS, LAND BEHIND BAGHDAD: A HISTORY OF SETTLEMENT ON THE
DIYALA PLAINS (1965); Jacobsen, The Waters of Ur, 22 IRAQ 174-85 (1960); and S. WATERS,
WATER FOR LARSA: AN OLD BABYLONIAN ARCHIVE DEALING WITH IRRIGATION (1970).
'See Le Houerou, The Nature and Causes of Desertifcation, IGU CAMBRIDGE SYMPOSIUM
ON DESERTIFICATION 9-27 (1975).
"Kates, Johnson, & Johnson Haring, supra note 15, at 12.
"Desertification: An Overview, supra note 4, at 27-30. Nomadic pastoral groups, which
may be ecologically less vulnerable than sedentarists, are frequently more vulnerable politi-
cally, particularly in instances when colonial boundaries arbitrarily separate grazing zones,
See, e.g., N. CosslNS, PASTORALISM UNDER PRESSURE: A STUDY OF THE SOMALI CLANS OF
THE JIJUGGA AREA OF ETHIOPIA (1971), and Melamid, Political Boundaries and Nomadic Graz-
ing, 55 GEOGRAPHIC REV. 287-90 (1965).
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rily productive grazing lands for overextended periods, usually during times
of economic depression. 53
c. Urban-Based Livelihoods
The third noteworthy livelihood system in arid environments is the
urban-based. Regarding desertification, the importance of dryland cities is
somewhat unique, and lies in the interaction between dryland urban
growth-with its inherent consumption requirements-and the arid envi-
ronmental milieu. This interactive process usually assumes two patent
forms, both of which serve to exacerbate desertification.
The first form may be designated "intrinsic," 54 and concerns the resultant
problems that arise from any oppressive concentration of people in arid
lands. That is, the need for fuel causes deforestation;55 the use of herd ani-
mals for food causes devegetation;56 and the necessity of insuring adequate
water supplies oftentimes produces reservoir infilling, relatedly caused by
local devegetation and soil erosion. 57
The second form of interaction has been described as "indirect," 58 and
stems from the repercussions that protracted drought and desertification in
the hinterland have for urban areas. In this case, harsh drought conditions
often encourage a sudden, heavy influx of rural refugees to migrate to the
city, thereby overburdening further already taxed urban services and sup-
port facilities.59 The negative spin off connotations of this development
seem apparent: burgeoning numbers of added city dwellers necessitates
increasingly greater water, food, and fuel consumption, all of which in the
aggregate will trigger further desertification in the hinterland, and in turn,
will generate a new surge of rural depopulation.60
d. The Invasion of New Technologies
A final consideration relevant to man's impinging upon dryland environ-
ments involves the transition from traditional, indigenous resource-use
techniques to exogenous modem agricultural technologies. The introduc-
"One Soviet study has found that by incorporating pasture rotation systems which mirror
the mobility of traditional pastoralists, sedentary ranchers can achieve greater productivity
without rangeland degradation. Nechayeva, Influences ofAnthropogenic Factors on the Ecosys-
tems of CentralAsia, PROBLEMS IN THE DEVELOPMENT AND CONSERVATION OF DESERT AND
SEMIDESERT LANDS 125-29 (1976).
"The term belongs to the Kates study group at Clark University, Worcester, Mass. Kates,
Johnson, & Johnson Haring, supra note 15, at 15.
"Warren and Maizels, supra note 44, at 61.
61d., at 45-48.
"Kates, Johnson, and Johnson Haring, supra note 15, at 15.
"See note 54 supra.
"Some studies have intimated that rural migrants to urban areas in periods of drought
would have fared better had they stayed in the rural sector. For example, see PEASANTS IN
CITIES: READINGS IN THE ANTHROPOLOGY OF URBANIZATION (W. Mangin ed. 1970).
6 Fox, Man- Water Relationships in Metropolitan Mexico, 55 GEOGRAPHICAL REV. 523-45
(1965).
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tion of these new technologies carries with it obvious social costs, as well as
ecological liabilities. First, those likely to benefit most from technological
introduction are capital-possessing landowners, and hence, social dispari-
ties are often further exacerbated. 6' In addition, modern technologies tend
to eliminate the need for extensive manual labor, a situation which invaria-
bly increases local unemployment.62 As one authoritative study has pos-
ited, "The consequence is often increased pressure on the most marginal
resources, partial-and frequently destructive-integration of technology
into local productive systems, and the breakdown of existing, often support-
ive, social arrangements. 63
The invasion of modern technologies into arid regions, therefore, may
foster wholesale abandonment of traditional land-use techniques, challenge
indigenous value systems, and call into question time-tested principles of
dryland resource management-all factors which contribute to the desertifi-
cation process by constricting livelihood opportunities and native land-use
expertise. 64 Lastly, technological innovations are frequently imported from
more humid environments without full regard for the particular equilib-
rium of fragile dryland ecosystems. Technological changes can in this man-
ner give rise to desertification by placing excessive demands on limited
resources.
To sum up, the specific causes of the desertification process are a complex
nexus of biological, physical, and socio-economic factors that tend to be
site-determined, with two major common end results-resource degrada-
tion and loss of land productivity. Several causal factors have contributed
to desertification, including, inter alia, overgrazing, unregulated deforesta-
tion, over-cultivation of marginal lands, unwise farming practices, water
resource development without adequate land-impact evaluation, and vari-
ous local land tenure policies. Thus, desertification is an ecological prob-
lem, but even more significant, it is a human problem: people cause it,
people suffer from its consequences, and only people can retard or reverse
it. The next section deals with the international response and policy recom-
6'Kates, Johnson and Johnson Haring, supra note 15, at 30.
"
2Anaya-Garduflo, supra note 3, at 2-7.
63Kates, Johnson, & Johnson Haring, supra note 15, at 30.
Moreover, this study goes on to conclude that
.... The natural evolution of indigenous technologies is truncated by the importation of
exotic techniques bearing no organic relation to the people's ecological setting or to their
cultural history. What often confronts them is the invasion of modem technology, rather
than the rational integration into the productive fabric of the society. Since industrial tech-
nology, and the management practices associated with it, are generally outside the practi-
tioners of the traditional system, or run counter to their objectives, values, and customary
wisdom, adoption of such innovations is often retarded or is rejected outright. Careful
attention to the fit between the traditional and the modem, and to the identification of
appropriate technologies, is an essential prerequisite in the stuggle against desertification.
Id. at 30-31.
Id. at 50-51. For a comprehensive discussion of both positive and negative considerations
relating to technology and desertification, see Anaya-Gardutto, supra note 3.
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mendations made in the wake of the Sahelian drought disaster to combat
global desertification and its socio-economic impacts upon humankind.
III. The International Response to Desertification
A. The U.N. Conference on Deserlification
1. BACKGROUND DEVELOPMENTS
The African drought of 1968-1973 aroused great world attention, not
only to this particular regional calamity, but also to the global problem of
desertification in general. 65 Accordingly, in December 1974, the United
Nations General Assembly adopted a resolution66 wherein it was decided
that the General Assembly would "initiate concerted international action to
combat desertification, ' '67 and convene in 1977 a United Nations Confer-
ence on Desertification (UNCOD) to promote international cooperation
towards this end.
68
In preparation for the proposed conference, the General Assembly stipu-
lated that three mandates should be fulfilled, viz., that: (1) a world map
indicating areas vulnerable to desertification should be developed;6 9 (2) all
available information concerning the process of desertification and its nega-
tive impacts upon national developmental programs should be collected,
assessed and evaluated; 70 and (3) a plan of action to combat desertification
should be drawn up, giving especial emphasis upon the enhancement of
indigenous science and technology.7' In addition, a small conference secre-
tariat was established by the Executive Director of the United Nations
6'Between 1971 and 1974, international concern about the problem of desertification was
manifested in a number of forums. In August 1971, the first All-African Seminar in the
Human Environment, which convened under the auspicies of the Economic Commission for
Africa (ECA) prompted global awareness by making specific recommendations regarding the
need to combat desertification in Africa. United States Conference on Desertification:
Round-Up, Plan of Action and Resolutions, U.N. Doc. CESI.E52 (1978), at 6. (Hereinafter
cited as UNCOD Round-Up.) At the Third Session of the ECA of Ministers, Resolution 264
(XII) was adopted, and urged the ECA to seek international cooperation on solutions for
desertification, and this action was subsequently supported by General Assembly Resolution
3202S-VI (1974) in May 1974. Id. Finally, on July 16, 1974, the Economic and Social Council
adopted Resolution 1878 (LVII), which was aimed at all United Nations agencies and which
requested them to "pursue a broad attack on the drought problem." Id.
"G.A. Res. 3337, 29 U.N. GAOR Supp. -, at -, U.N. Doc. - (1974).
71d., para. 1, at 2.
"Id., para. 2, at 2.
'Id., para. 4(a), at 3. Such a map, at a scale of 1:25 million, was prepared by the Food and
Agricultural Organization (FAO), with the assistance of the U.N. Educational, Scientific, and
Cultural Organization (UNESCO) and the World Meterological Organization (WMO). See
supra note 10. In addition, the FAO also prepared a desertification map of Africa north of the
equator, as well as a desertification map of South America, both at a scale of 1:5 million.
UNCOD Report, supra note 11, at 75. Finally, three other maps were prepared by individual
scientists, one predicated on a "climate aridity index, another representing an "experimental
world scheme of aridity and drought probability," and the third depicting the "status of deser-
tification in the hot arid regions." See U.N. Doc. A/CONF. 74/31 (1977).
7 G.A. Res. 3337, supra note 66, at para. 4(b), at 3.
7 Id., para. 4(c), at 3.
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Environmental Programme (UNEP), and subsequently the Governing
Council of UNEP assumed responsibility as the intergovernmental prepar-
atory body for the conference. 72
Central to the conference preparations was the incipient secretariat's
response to the General Assembly's call for "the assessment of all available
data and information on desertification and its consequences on the devel-
opment process of the countries affected." 73 It was hence decided by the
secretariat that the preparatory conference documents be oriented along
four major themes--climate, ecological change, demographic and societal
aspects, and technology-and would be drawn substantively from "compo-
nent reviews" written by experts in order "to provide the theoretical struc-
ture for a new science of desertification." 74
The conference secretariat also opted to secure supplementary global
information from field experience by authorizing inception of a set of
selected case studies. 75 To facilitate representative comparisons, two of the
studies were performed in arid regions with cold-season rainfall (Chile76
and Tunisia77), two were in arid regions with warm season rainfall (India78
and Niger 79), and two were in irrigated lands that had been affected by
waterlogging and salinization (Iraq8 and Pakistan,8 ' respectively). All of
the studies were financed by the United Nations Development Program,
with the United Nations Educational, Scientific and Cultural Organization
serving as the executing agency (except in Chile, where the International
Bank for Reconstruction and Development-The World Bank-assumed
executionership). To augment this preparatory research, six other states
having experience with desertification offered to contribute nine additional
case studies, one each from Australia,8 2 Iran,8 3 Israel,84 and the United
States,8 5 two from the Soviet Union,86 and three from the People's Repub-
lic of China.87 These "associated" case studies examined the desertification
process in its respective national historical setting, pointed up the lessons to
7 2UNCOD Report, supra note 11, at 74.
"G.A. Res. 3337, supra note 66, at para. 4(b), at 3.74UNCOD Report, supra note 11, at 74.
"G.A. Res. 3511, 30 GAOR Supp. -, at -, U.N. Doc. - (1975).
1
6Coquimbo Region, U.N. Doc. A/CONF. 74/9 (1977).
"Region of the Oglat Merteba, U.N. Doc. A/CONF. 74/12 (1977).
78Luni Development Bloc, U.N. Doc. A/CONF. 74/11 (1977).
7 The Eghager and Azawak Region, U.N. Doc. A/CONF. 74/14 (1977).
'Greater Mussayeb Project, U.N. Doc. A/CONF. 74/10 (1977).
"Mona Reclamation Experimental Project, U.N. Doc. A/CONF. 74/13 (1977).
"
2 Gascoyne Basin, U.N. Doc. A/CONF. 74/15 (1977).
3The Turan Programme, U.N. Doc. A/CONF. 74/19 (1977) and 74/19 Add. 1 (1977).
'The Negev: A Desert Reclaimed, U.N. Doc. A.CONF. 74/20 (1977).
"
5 Vale [Oregon] Rangeland Rehabilitation Program, U.N. Doc. A/CONF. 74/21 (1977).
"Golodnaya Steppe, U.N. Doc. A/CONF. 74/23 (1977) and Turkmenian SSR, U.N. Doc.
A/CONF. 74/22 (1977) and 73/22 Add. 1 (1977).7Tame the Wind, harness the sand, and transform the Gobi [in Turfan Hsien], U.N. Doc.
A/CONF. 74/16 (1977); Control the Desert and Create Pastures [in Usantsao Commune],
U.N. Doc. A/CONF. 74/17 (1977); and Desert Control and Management in China, U.N. Doc.
A/CONF. 74/18 (1977).
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be gleaned from that region's experience, and generally described the indi-
vidual remedial measures undertaken. 88 Finally, six additional "feasibility
studies of transnational projects" 89 were also undertaken to simulate how
possible desertification programs called for in the secretariat's initial draft
plan of action 90 might fare after implementation.
2. THE CONFERENCE PROCEEDINGS
The U.N. Conference on Desertification convened in Nairobi, Kenya,
August 29-September 9, 1977. During that time some 500 delegates from
ninety-five nations, four liberation councils,9 1 thirty-two U.N. agencies,
offices, and other interested intergovernmental bodies,92 as well as sixty-five
nongovernmental organizations were in attendance. Not to be underesti-
mated, the task of directing and presiding over this diverse gathering fell to
Dr. Mostafa K. Tolba, Executive Director of the U.N. Environmental Pro-
gramme, who had been appointed earlier by the General Assembly to serve
as Secretary-General of the Conference. 93
Meeting in seventeen plenary sessions, the conference's general debate
revealed broad agreement that climate, while perhaps an important factor
in the long term, is nonetheless subordinate to man as the principal cause of
"To facilitate comprehension of these diverse case studies, all of which were submitted as
official Conference background materials, they were condensed into one of the Conference's
"principal" documents, Synthesis of case studies of desertification, U.N. Doc. A/CONF. 74/4
(1974). Furthermore, the findings in the case studies and the conclusions proffered in the four
thematic component reviews were also summarized into another principal document, Descer-
tification: An Overview, U.N. Doc. A/CONF. 74/1 Rev. 1 (1977).
Finally it should be noted that all scientific documents prepared for the Conference were
perused and reviewed by a panel of twenty-three senior consultants drawn from thirteen coun-
tries. Reviews of documents were also undertaken in four regional preparatory meetings held
in the spring of 1977 at: Santiago, Chile (for the Americas); Algarve, Portugal (for the
Mediterranean area); Nairobi, Kenya (for sub-Sahara Africa); and New Delhi, India (for Asia
and the Pacific). UNCOD Report, supra note 11, at 75.
"
9Transnational Project: The Management of the Major Regional Aquifers in North East
Africa and the Arabian Peninsula, U.N. Doc. A/CONF. 74/24 (1977); Transnational Green
Belt in North Africa, U.N. Doc. A/CONF. 74/25 (1977); Transnational Project on Manage-
ment of Livestockand Rangelands to Combat Desertification in the Sudano-Sahelian Regions
(SOLAR), U.N. Doc. A/CONF. 74/26 (1977); Transnational Project to Monitor Desertifica-
tion Processes and Related Natural Resources in Arid and Semi-Arid Areas of South America,
U.N. Doc. A/CONF. 74/27 (1977); Transnational Project to Monitor Desertification Processes
and Related Natural Resources in Arid and Semi-Arid Areas of South-West Asia, U.N. Doc.
A/CONF. 74/28 (1977); and Sahel Green Belt Transnational Project, U.N. Doc. A/CONF.
74/29 (1977).
"°See U.N. Doc. A/CONF. 74/3 (1977) and U.N. Doc. 74/3/Add. I/Corr. i (1977).
'Included among these were the U.N. Council for Namibia, the Palestinian Liberation
Organization, the South West Africa Peoples Organization, and the Pan-Africanist Congress
of Azania. UNCOD Report, supra note 1, at 77.
2Representative participants of intergovernmental organizations include the African Devel-
opment Bank, the Permanent Inter-State Committee on Drought Control in the Sahel, the
League of Arab States, the Organization of American States, and the Organization of African
Unity. Id. at 78.
3In Resolution 3 1/108 of December 16, 1976, the General Assembly designated the Execu-
tive Director of UNEP to serve as Secretary-General of the Conference. Id. at 74.
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desertification. 94 Further, it was agreed that currently existing knowledge
and institutions were sufficient to initiate without delay significant action
against desertification. 95 Salient to note, moreover, was that the emphasis
of the conference remained focused on problems of overgrazing, harmful
agricultural practices, mismanagement of water resources, and, to some-
what a lesser extent, on population growth and migration in the world's
drylands and desert regions.
The conference approved a rather lengthy plan of action, designed in the
words of UNCOD Secretary-General Tolba, "to achieve zero desertifica-
tion growth by the year 2000."96 The action plan, which was quite similar
to the draft plan prepared for the conference, 97 engendered surprisingly lit-
tle controversy,9 8 and debate involved only relatively minor amendments
with very few differences in views on substantive matters. However, all this
is not to suggest that politics were absent from the conference proceedings.
On the contrary, four highly sensitive political matters-use of chemical
and biological weapons of war,99 "colonial desertification practices", I°°
South Africa's occupation of Namibia,' 0° and Israel's experience in the




97U.N. Doc. A/CONF. 74/3 (1977). The major changes in the draft plan which were ulti-
mately endorsed by the Conference ran as follows: sections were added concerning socioeco-
nomic aspects or desertification (Recommendation. 11); industrialization and urbanization
(Recommendation 4); public participation (Recommendation 3); a role of women (Recom-
mendation 19(c); land-wildlife conservation, including off-road vehicle regulation (Recom-
mendations 9 and 10); and climate (Recommendation 24).
"The sharpest points of controversy involved the issues of shared river basins between Ban-
gladesh and India and the future of nomadic peoples, given Somalia's national policy view
that sedentarization is a principal weapon in combatting desertification. Language modifica-
tions in the plan however served to assuage these areas of disagreement.
"As its sixteenth plenary meeting on September 9, the Conference adopted by consensus a
draft resolution submitted by the delegation of Cape Verde on the effect of weapons of mass
destruction of ecosystems. In relevant part, the resolution condemned "the use of chemical
and biological weapons which destroy or diminish the potential of ecosystems and are condu-
cive to desertification . . and demands the prohibition of the use of posions in water as a
weapon of war." Resolution 4, Effect of Weapons of Mass Destruction on Ecosystems,
reprinted in UNCOD Report, supra note 11, at 68-69.
"Also on September 9, the Conference adopted by consensus a second draft resolution
submitted by Cape Verde that condemned "the policy of bantustanization, which, by grouping
together in restricted areas of poor land the great majority of the black population of South
Africa, gives rise to excessive pressure on that land, which is a very serious factor in desertifica-
tion and degradation of the environment .. " Resolution 5, Colonial Desertification Prac-
tices, reprinted in UNCOD Report, supra note 11, at 70.
'At its thirteenth plenary meeting on September 7, the Conference adopted by consensus a
draft resolution prepared by the representatives of the U.N. Council for Namibia which con-
demned "the continued illegal occupation of the territory of Namibia by South Africa" and
recognized that the UNCOD Action Plan's implementation in Namibia will not be possible
until Namibia has achieved independence. Resolution 6, Namibia: Desertification, reprinted
in UNCOD Report, supra note 11, at 70-7 1.
'At its fifteenth plenary meeting, the Conference considered a draft resolution submitted
by fifteen Islamic delegations which advocated denunciation of Israel's associated case study,
"The Negev: A Desert Reclaimed," because it departed "from scientific and technical issues
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appended to the Plan of Action.'0 3 Yet, though these political issues were
present and highly visible, they nevertheless were neither obstructive nor
unduly detractive from the major work of the conference, namely, the Plan
of Action's anti-desertification program recommendations.
3. THE UNCOD ACTION PLAN'S REMEDIAL PROVISIONS
The productive efforts at Nairobi culminated in twenty-eight substantive
recommendations aimed at establishing anti-desertification guidelines for
national governments and international organizations. These resultant
remedial recommendations, which comprise the thrust of a "Plan of Action
to Combat Desertification," present three fundamental objectives: (1) "to
prevent and to arrest the advance of desertification"; (2) to reclaim deserti-
fled land for productive use"; and, ultimately (3) "to sustain and promote,
within ecological limits, the productivity of arid, semi-arid, subhumid and
other areas vulnerable to desertification in order to improve the quality of
life of their inhabitants." '14 Important in this regard was that these recom-
mendations intentionally took into account the Mar del Plata Plan of
Action of the United Nations Water Conference, 10 5 as well as the proposed
strategies embodied in other U.N. conference action plans, including those
relating to the Human Environment, 106 Population, 0 7 Food, 0 8 Women, 0 9
and Human Settlement." 0
Respective to the recommendations composing the desertification Action
Plan, seven general component areas of policy concentration were spelled
out: (1) desertification assessment and improvement of land management;
(2) the impact of industrialization and urbanization upon arid land ecol-
ogy; (3) corrective anti-desertification measures; (4) socioeconomic aspects
of desertification; (5) drought-related insurance; (6) strengthening national
science and technology; and (7) integration of anti-desertification programs
into comprehensive development plans. Because the Plan of Action pro-
related to the Conference because it expresses religious fanaticism and contains elements
which are historically inaccurate." Resolution 7, Associated Case Study, reprinted in UNCOD
Report, supra note 1I, at 71. The principal difficulties were couched in first, the Study's use of
"Judaea" to refer to the West Bank of the Jordan River and second, its allegedly stating that
Islam had been a factor in the region's desertification. Id., at 85. Despite disavowals by the
Israeli representative that the document was apolitical and meant only to be a scientific treat-
ment, a roll call vote adopted the resolution by the margin of 45 votes in favor, 17 votes in
opposition, with 14 abstentions. Id., at 92-93.
"°
3See notes 99-102 supra.
"4UNCOD Report, supra note 1I, at 4. The Plan of Action is also reprinted in UNCOD
Round-up, supra note 65, at 6-37.
'°'See U.N. Doc. A/CONF. 74/30 (1977).
"U.N. Doc. A/CONF. 48 (1972). See Joyner & Joyner, Global Eco-Management and Inter-
national Organizations. The Stockholm Conference and Problems of Cooperation, 14 NATURAL
RESOURCES J. 533 (1974).
'° U.N. Doc. E/CONF. 60 (1975).
'°
8U.N. Doc. E/CONF. 65 (1974).
"U.N. Doc. E/CONF. 66 (1975).
"'U.N. Doc. A/CONF. 70 (1976).
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poses in sweeping fashion the methods and policy priorities for the interna-
tional community in combating desertification, it will be instructive to
review briefly the Plan's scope and content.
a. Assessment and Management. The Action Plan contends that coun-
tries will be able to improve their environmental situation if governments
evaluate and assess the magnitude and extent of desertification through
national, regional, and international survey and monitoring systems,
including use of satellite imagery."I ' Atmospheric processes, soil cover,
vegetation, crop yields, and demographic trends also require strict monitor-
ing, and appropriate desertification maps will aid in these .endeavors.1 2 By
the same token, the Action Plan asserts that improved land management is
needed, particularly since it involves public participation and discussion.
Pilot areas should be formulated for testing plans and research results," 13
and creating special national economic planning commissions would
encourage public action against desertification." 14 Finally, public aware-
ness about encroaching desertlands can be fostered by more extensive edu-
cation and coordinated popular participation in the effort." 5
b. Industrialization and Urbanization. If purposive studies were under-
taken within the appropriate U.N. organizations to gauge how human
processes impact upon the natural environment, the Action Plan advocates
that they would provide badly needed scientific advice for those arid-zone
countries contemplating large-scale industrial and urban development
programs. "16
c. Corrective Anti-Desertoication Measures. Pivotal to reversing desertifi-
cation is the introduction of environmentally sound management practices
coupled with the prudent development of water resources. 17 Therefore,
countries should devise and implement appropriate water technologies, as
well as regional data banks, flood control, and river pollution schemes. 118
Similarly, the Action Plan contends that the degradation of rangelands
can be reversed through better wildlife management and improved welfare
for pastoral communities through a myriad of suggested techniques, e.g.,
rotational grazing, new breeds and livestock species; forage reserves; better
land tenure and water rights; price and marketing stabilization; education,
and other social services for dispersed populations."19 So too, rain-fed
farming can be improved through heartier cover crops, more rational use of
'Plan of Action to Combat Desertification, Recom. 1, para. 22(c).
"
21d., Recom. 1, para. 22 (d-e).
"1d., Recom. 2, para. 25(c).
".d., Recom. 2, para. 25(a).
"'Id., Recom. 3, para. 28.
"
6 1d., Recom. 4, para. 30.
"'Id., Recom. 5, para. 32.
"'Id., Recom. 5, para. 32(a).
"'Id., Recom. 6, para. 35.
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fertilizers, terracing, strip cropping, and diversification of farming
systems.' 2
0
Irrigation, while admittedly part of the desertification problem, undoubt-
edly is also an essential ingredient of its solution. Accordingly, the Action
Plan would have governments of arid lands undertake through national
programs the improvement of existing irrigation schemes and prevention of
irrigation-caused waterlogging, salinization, and alkalinization. 21 Corre-
latedly, there is a real need both to restore and maintain plant cover to
prevent erosion and to stabilize windblown sand and shifting dunes.
Watersheds should be revegetated, the Action Plan contends, and national
land-use plans must tighten regulations concerning off-road vehicle traffic
control. 122 Toward this end, revegetated "greenbelts" and planted "shelter-
belts" will greatly assist in implementing soil and water management and
conservation services. 12
3
Lastly, because wildlife play such a vital role in sustaining ecological
equilibrium, the Action Plan endorses conservation of flora and fauna in
areas susceptible to desertification, and this condition must assume high
priority. Stict regulation of the import, sale, or use of rare wildlife is there-
fore imperative, 124 and concomitantly, there must be constant monitoring
of local environments to ensure their natural ecosystematic balance.' 25
d. Socioeconomic Implications. While the UNCOD Action Plan
acknowledges the importance of climatological and ecological considera-
tions in combatting desertification, it also recognizes that social and eco-
nomic factors require analysis and remedial action.' 26 Hence, population
growth in drylands can cause outmigration and thus labor shortages, 127 and
consequently, national land-use policies must take this into account. In
addition, peoples affected by desertification should be given more adequate
health services, including family planning, mobile health teams, and dis-
ease-control programs.128 Furthermore, human settlement in arid regions
must complement the land's productivity, and therefore any national anti-
desertification programs will have to take into consideration local climate,
building materials, and indigenous mores and habits in order to facilitate
optimal adaptation of national science and technological machinery to
human needs. 129 Finally, to maximize advance warning and effective cri-
sis-management of desertification, "monitoring of the human condition is
2 1d., Recoin. 7, para. 39.
2
'Id., Recoin. 8, para. 43.
1221d., Recom. 9, para. 45.
123Id., Recom. 9, para. 45(k).
'
241d., Recom. 10, para. 47.
21 Id., Recom. 11, para. 50.
'
261d., Recom. 12, para. 51.
'Id., Recom. 13, para. 57.
12'1d., Recom. 14, para. 62.
'
291d., Recom. 15, para. 64.
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required"' 30 through the continual appraisal of variables such as pop-
ulation, food needs, education, sociocultural patterns, and land
productivity. ' 3'
e. Risk Insurance Against Drought. Since there is an abnormally high
risk of drought disaster in areas vulnerable to desertification, the need for
relief aid and regional rehabilitation cannot go unanticipated. Thus, the
Action Plan stipulates that insurance schemes will be very helpful toward
coping with drought disaster, and indigenous strategies should include:
crop and livestock insurance; food, fodder, fuel, and seed reserves; estab-
lished refugee pasture areas; and stockpiles of tools. 132 Interestingly
enough, the Plan of Action endorses the encouragement of temporary trans-
regional migration of peoples during severe drought, as this "represents a
form of insurance against further loss. .... 133
f. National Science and Technology. National campaigns against deser-
tification are greatly impeded by the marked lack of technoscientific capa-
bility in many of the most seriously affected developing countries. As a
result, indigenous scientific and technological capabilities must be upgraded
through broad international support, advice, technical and financial assist-
ance, and programmatic training.' 34 Likewise, adopting alternative and
unconventional energy sources (e.g., solar heating, wind energy, biogas, and
geothermal energy) should be promoted and special attention should be
given to refining more efficient wood-burning facilities. 135
Most assuredly, implementation of successful national programs for
monitoring, studying, and ameliorating desertification will remain depen-
dent upon the availability of trained technicians. Therefore, according to
the Action Plan, grassroots training and education must be promulgated
through the mass media to inform the general populace about the ecologi-
cal nature of desertification.' 36 Also, because desertification is a national
problem, strong machinery is needed at the national level. To fill this need,
a national desertification commission would be exceptionally helpful in
coordinating and consolidating various activities designed to embrace a
national plan of action. 137
g. Integration of Anti-Desertication Programs. While there is the obvi-
ous exigency to aid areas severely affected by desertification, such remedial
measures will have to comport with an affected nation's comprehensive
B3°Id., Recom. 16, para. 66.
'
311d., Recom. 16, para. 68(g).
'
321d., Recorn. 17, para. 72(a, b, i, j).
'
3
'1d., Recom. 17, para. 73.
'
34Id., Recon. 18, para. 75.
'Id., Recon. 19, para. 78.
'Id., Recoin. 20, para. 79.
1'd., Recoin. 21, para. 83.
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developmental plans. 138 In this connection, on the international level, the
UNCOD proposals would have U.N. agencies (specifically, the U.N.
Development Program, the U.N. Environment Program, the U.N. Indus-
trial Development Organization, the U.N. Conference on Trade and Devel-
opment, the Food and Agricultural Organization, World Health
Organization, World Meterological Organization, U.N. Educational, Scien-
tific, and Cultural Organization, the World Bank, and the U.N. Regional
Commissions) revise and adapt their mandated activities to incorporate the
Plan of Action. 139 In addition, the U.N. system can assist, inter alia, by
elaborating a uniform methodology for assessing, monitoring, and forecast-
ing desertification; providing technical assistance to governments; publish-
ing a desertification atlas by 1982; promoting rational management of arid
and semi-arid lands; providing technical and financial support for
sedentarization of nomads; increasing the efficacy of disaster relief organi-
zations; and researching and developing cheaper, more efficient alternative
energy devices appropriate for drylands.140 Further, because climate plays
an integral role in the desertification process, the World Meteorological
Organization, the International Council of Scientific Unions, and other
"interested United Nations agencies" will have to support and participate
in executing a world climatic assessment program, including a World Cli-
matic Conference and the Global Atmospheric Research program.141 Not
to be overlooked also are relevant governmental and nongovernmental
organizations, all of which the Action Plan advocates should be invited by
the U.N. to partake in the anti-desertification campaign.142
Certainly, recent experience has demonstrated that desertification fre-
quently transcends national boundaries, making efficient regional coopera-
tion essential. 143 Nonetheless, while acknowledging the transnational
nature of desertification, the Desertification Conference decided that no
new institution need be created within the United Nations system. 144
Instead, the Action Plan recommended that the U.N. Environmental Pro-
gramme through its Governing Council and Environmental Cooordination
Board, should bear the primary responsibility for coordinating and imple-
menting the Conference proposals, 145 albeit the work stemming from the
Action Plan was designated "a responsibility of the United Nations system
as a whole."'146
'
3 Id., Recoin. 22, para. 85.
'
391d., Recoin. 23, para. 88.
"Id., Recom. 23, para. 89.
'
4
'Id., Recoin. 24, para. 90.
"
21d., Recom. 25, para. 91.31Id., Recoin. 26, para. 93.
'"Id., Recom. 27, para. 101.451d.
' Id., Recoin. 28, para. 104.
Transnational Management of Desertflation
4. UNCOD IN RETROSPECT: AN ASSESSMENT
On balance, the 1977 Nairobi U..N. Conference on Desertification can be
generally lauded in that it reflected a more manageable mix of science and
politics as compared with previous global conferences of the 1970s.
UNCOD also underscored the realization that desertification is not merely
a remote process affecting only the sandy expanses of the Sahara, but rather
it is an insidious cancer-like growth that eats away vast areas of the planet's
productive drylands.
Moreover, the Conference went far in highlighting the contention that it
is man himself, not climatic change, which must bear the onus of responsi-
bility in recent decades for spreading desertlike conditions throughout the
world. In this connection, the poor nomad was found not to be the main
culprit; instead, the greatest blame lies in the avarice with which man
imposes intensive cultivation and excessive livestock grazing upon the frag-
ile ecosystem in arid lands. In short, then, UNCOD served to crystalize
these ideas and to consolidate them into an international intellectual
consensus.
While some observers may have felt that the Action Plan placed too
much faith in technological, rather than human solutions, the Desertifica-
tion Conference nonetheless represented a milestone: for the first time the
international community had committed itself to a large-scale campaign to
halt the pernicious spread of desertlands. Admittedly, the Action Plan
leaves the bulk of remedial responsibility up to individual national govern-
ments; even so, the incentive for transnational and regional collaboration
remains great. As was evidenced in the Sahel calamity of 1968-1973, doing
battle against the deserts for many afflicted countries is the only alternative
to widespread poverty, starvation, and slow but certain death. In conclud-
ing on the UNCOD proceedings, two additional points need to be posited.
First, in order to assist in financing the Action Plan's recommended anti-
desertification programs, UNCOD adopted a proposal by the African
Group 147 to create a "Special Account" within the U.N. Environmental
Programme. Purportedly, funds for this Special Account would be gar-
nered from member states, private donations, multilateral financial institu-
tions, interest-free loans, and various forms of taxation.148 Second, the
Conference also suggested that the UNEP Executive Director should con-
vene a consultative group of highly qualified experts from the appropriate
U.N. agencies for the purpose of coordinating anti-desertification activities
"
7 The vote adopting the "Special Account" amendment was 37 in favor, 18 against, and 18
abstentions. UNCOD Report, supra note i1, at 99.
"'See generally, U.N. Doc. UNEP/GC. 6/9, Add. 1 (1978), and I DESERTIFICATION CON-
TROL (Dec. 1978), at 19. Initially, it was believed that $400 million annually would be suffi-
cient to achieve zero desert growth by the year 2000. More realistic figures, however, make
this a gross underestimate, and funds for reclamation of desertified lands alone are now put at
$1.5 billion annually. El-Kassas, Barren Answers, 7 DEVELOPMENT FORUM (April 1979, at 6.
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within the U.N. structure.149 Such a unit, it was believed, would be valua-
ble in facilitating implementation of the Action Plan's curative recommen-
dations at the international level, as well as in obviating possible overlap
and duplication of interagency efforts.
B. Post- UNCOD Developments
1. U.N. ACTIVITIES
In the aftermath of UNCOD, progress in the anti-desertification cam-
paign has been slow and mixed. Writing in April 1979, one commentator
cheerlessly observed about the United Nations desertification pro-
gram, . . . "[Tioday, there is a mood of disillusionment. There is a lack of
action as well as apparent fading of interest. Many countries are now seek-
ing support [for their own anti-desertification programs] away from the
U.N. system itself."'150 Yet, it would be fallacious to infer from this remark
that nothing tangible has been accomplished to combat desertification since
December 1977, or that the ponderous lethargy of the United Nations
bureaucracy has irreparably underminded activation of UNCOD's Action
Plan.
During 1978, considerable attention was paid within the United Nations
system to the institutional arrangements at the international level for imple-
menting the UNCOD's Plan of Action to Combat Desertification. The
Plan of Action, which was approved by the General Assembly on Decem-
ber 19, 1977,15 t called for setting up a desertification unit in UNEP, an
interagency working group on desertification, and a consultative group on
desertification control. Within a year all these proposed structures had
been established.
In May 1978, a Desertification Unit was set up within the Secretariat of
the UNEP by the Governing Council.' 52 This unit is charged with han-
dling within UNEP "all activities related to arid and semi-arid land ecosys-
tems and to combating desertification .... ,1.53 Further, the Desertification
Unit also serves as the secretariat for both the Consultative Group for
Desertification Control (DESCON) and the Interagency Working Group
on Desertification.
The first session of DESCON convened in Nairobi May 5-8, 1978. For-
mal co-sponsors included UNEP, UNIDO, and U.N. Fund for Population
Activities (UNFPA), the World Food Council, FAO, UNESCO, and
WMO; and in addition, nine bodies of the U.N. system, twelve intergovern-
mental organizations, and twenty-eight national governments were repre-
" The vote concerning the role of U.N. agencies vis-A-vis climate and desertification was 35
in favor, I opposed (Japan), with 31 abstentions. UNCOD Report, supra note I1, at 98.
"°E1-Kassas, supra note 148, at 6.
"'G.A. Res. 172, 32 U.N. GAOR, Supp. - at -, U.N. Doc. (1977).
'
52U.N. Doc. UNEP/GC. 6/13E (1978).
"'Implementation of the Plan of Action To Combat Desertification, U.N. Doc. UNEP/GC.
7/10 (1979), at I [hereinafter cited as UNCOD Implementation Plan].
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sented. 154 As its overriding purpose, DESCON operates as a mechanism to
mobilize resources for anti-desertification programs in recipient developing
countries. Specifically, the consultative group is intended to act as a forum,
not a fund, and is concerned with reviewing and exchanging information
about projects and associated activities aimed at retarding or reclaiming
desertified lands. 55
On September 25, 1978, the U.N. Working Group on Desertification met
for the first time at FAO headquarters in Rome, and agreed upon the
nature and function of its work modalities (viz., to act as the main coopera-
tive body for implementing the Plan of Action throughout the U.N. sys-
tem). The Working Group, which is serviced by UNEP's Desertification
Unit, undertook in 1979 preparation of a phase scheme for activating short
and long-term Action Plan objectives in the appropriate U.N. agencies.156
In accordance with suggestions proffered during the initial DESCON ses-
sion in 1978, the UNEP Desertification Unit has revised and refined various
aspects of the six transnational anti-desertification projects which had been
approved for implementation at UNCOD.157 (Among these six projects are
a "greenbelt" across northern Africa, a "greenbelt" across the Sahel, a joint
livestock management program in the Sudano-Sahelian countries
(SOLAR), a joint regional aquifer in northeast Africa and the Arabian
Peninsula, and two other projects to monitor desert creep in southwest Asia
and South America.) Ostensibly, these "feasibility studies" were designed
to encourage selected national governments to transcend traditional polit-
ical antagonisms in order to cooperate in the common struggle against
encroaching deserts. t 58 Notwithstanding the obvious merits of such coop-
eration, political interests seemingly have complicated, and consequently
protracted, expeditious implementation of these joint endeavors, save for
'"Follow-up to the United Nations Conference on Desertiocation, I DESERTIFICATION CON-
TROL (Dec. 1978), at 19. As of early 1979, fifteen governments-Bolivia, France, West Ger-
many, India, Iran, Iraq, Kenya, Libya, Mexico, Niger, Senegal, Sudan, United States, Upper
Volta, and Uruguay-had formally expressed their interest in becoming members of the Con-
sultative Group, and five other governments-Denmark, Japan, Netherlands, Sweden, and the
United Kingdom-had indicated a desire to be affiliated to the group as observers. UNCOD
Implementation Plan, supra note 153, at 5.
'"Policy Statement by the Consultative Groupfor Deserqfication Control, I DESERTIFICATION
CONTROL, (Dec. 1978), at 21.
"'UNCOD Implementation Plan, supra note 153, at 3-4.
"'Id. at 9-11. See note 89, supra.
"'Predictably, the principal governments involved in these transnational studies have been
since World War II less than entirely cordial in their bilateral relations with one another.
Participants in the respective projects include: (1) the North African Greenbelt: Algeria,
Egypt, Libya, Morocco, and Tunisia; (2) the Sahelian Greenbelt: Chad, Mali, Mauretania,
Niger, Senegal, Sudan, Upper Volta, Cape Verde, and Gambia; (3) SOLAR: Chad, Mali,
Mauretania, Niger, Senegal, Sudan, and Upper Volta; (4) the African-Arabian aquifer: Chad,
Egypt, Libya, and Sudan; Arab Yemen, Bahrain, Kuwait, Oman, People's Yemen, Qatar,
Saudi Arabia, and United Arab Emirates; (5) Southwest Asia monitoring: Afghanistan, India,
Iran, and Pakistan; and (6) South America monitoring: Argentina, Bolivia, Chile, and Peru.
For a succinct discussion of each project, see Earthscan, U.N. Conference on Desertification,
Earthscan Press Briefing Document No. 6 (Aug. 1977), at 22-38.
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two. The first exception, the north African greenbelt project, already has
been initiated, and has cleared and restored for use thousands of ancient
Roman cisterns and several subterranian aqueducts in order to augment
urban water supplies, including that of Alexandria, Egypt.'5 9 Secondly, the
situation in the Sahel has been noticeably improved since 1977 through the
coordination activities of SOLAR and the Interstate Committee for
Drought Control in the Sahel (CILSS). Also not to be overlooked, the
UNEP and UNDP together are upgrading the facilities of the U.N. Sahe-
lian Office (UNSO) in Ouagadougou, Upper Volta, in order to extend the
UNSO's capacities to encompass the entire Sudano-Sahelian belt of
Africa. 160 Finally, it warrants noting that at least six other transnational
projects relating to desertification are currently being sponsored by various
U.N. specialized agencies,' 6 ' and on the regional level, special environmen-
tal units were established in 1978 by UNEP in all of the U.N. Regional
Economic Commissions. Undoubtedly, these new units have strengthened
the Commissions' capability to cope with desertification matters, as well as
to sponsor relevant regional workshops about desert-related issues.1 62
2. NATIONAL ACTIVITIES
At the national level, several countries have instituted national
machineries and policies for combating desertification, although the major-
ity of least developed countries still lack sufficient expertise and funds to
confront the desert problem adequately within the context of their own
national development plans. 163
"'El-Kassas, supra note 3, at 6.
"See U.N. Doc. UNEP/GC. 6/1 I/B (1978). Significant too are the activities of a relatively
new international institution, the Coub du Sahel, which operates externally from the United
Nations, but thus far has generated more than $2 billion from wealthy donor countries. El-
Kassas, supra note 148, at 6.
"'Included among these transnational projects are the following: The UNEP/Man and the
Biosphere Programme, "Integrated Project in Arab Lands" (IPAL); the UNEP/FAO project
on "Ecological Management of Arid and Semi-Arid Rangelands in Africa, the Near and Mid-
dle East" (EMASAR); the UNEP-FAO-UNESCO joint project on "Methodology of Desertifi-
cation Assessment and Mapping" (in cooperation with the International Society of Soil
Science and the International Geographical Union); the UNEP project on "Integrated Agro-
Industrial Regional Development as an Anti-Desertification Strategy" (involving Afghanistan,
Algeria, India, Iraq, Mali, Mexico, Peru, and Tanzania); UNESCO's State of Knowledge
Report on Tropical Grazing Land Ecosystems; and the FAO-International Atomic Energy
Agency program in "Desertification and the Loss of Soil." UNCOD Implementation Plan,
supra note 153, at 11-13.
"621d., at 13.
" As the UNEP's Governing Council recently averred,
Anti-desertification activities are not by any means new to the countries concerned, some of
which have been struggling with the desert for centuries. . . . [Yet], one and a half years
after the [UNCOD] Conference, it is safe to say. . . that the perception and appreciation of
the problem of desertification at the national level in many of the countries concerned is still
not sufficiently deep, particularly as far as public involvement is concerned. This is partly
because the pressure of other urgent economic and social problems has prevented some of
the developing countries, particularly the least developed among them, from devoting their
full attention to desertification problems at this stage. This is particularly true in respect of
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In large part, the more developed nations have assumed the role of
donors to poorer countries, mainly on a bilateral basis. For example, Den-
mark has contributed to funding anti-desertification projects in Mali,
Zambia, Upper Volta, and Niger; the Federal Republic of Germany has
engaged in cooperative land-use planning and vegetation restoration with
Upper Volta, Niger, Mali, and Senegal; Norway is financing technical
assistance programs in Botswana, Chad, Gambia, Mali, Niger, Somalia,
Sudan, Upper Volta, and South Yeman; Sweden is subsidizing soil conser-
vation campaigns in Kenya, Lesotho, Tanzania, Ethiopia, and India; 164 and
the United States launched in 1978 a $47.8 million bilateral aid package
aimed to support desertification-related activities in Cape Verde, the Gam-
bia, Mali, Mauritania, Niger, Senegal, Kenya, and Upper Volta.' 6 5
One productive bilateral effort to curtail desert spread-that between the
United States and Mexico--culminated in February 1979 in a formal agree-
ment "to cooperate to improve the management of the extensive semi-arid
and arid lands which exist in both countries, and to address the 'desertifica-
tion' problem which is reducing the productive capacity of these lands."1 66
Under this arrangement the governments jointly intend to plan, design, and
carry out programs concerning: soil and water conservation; watershed,
rangeland and forest management; desertification monitoring and assess-
ment; conservation, regeneration, and commercialization of arid and semi-
arid flora and fauna.' 67 Additionally, provision is made for the exchange
of scientific and technological information (as well as scientists and
research personnel) and also for organizing and conducting training
courses, symposia, and conferences dealing with arid land conditions or the
desertification process.168 Consequently, as of September 1979, at least ten
bilateral meetings and workshops to further U.S.-Mexican collaboration in
arid lands had been scheduled for convention over the next three years. 169
the countries most seriously affected by desertification, especially the countries of the
Sudano-Sahelian region of Africa.
Id. at 14-15.
'4d. at 15-19 and News from the Countries, I DESERTIFICATION CONTROL (Dec. 1978), at
24-26.
'
6 5UNCOD Implementation Plan, supra note 153, at 19.
'"United States and Mexico Agree to Cooperate to Improve the Management of their Arid
and Semi-Arid Lands, U.S. Dept. State Press Release, No. 44 (Feb. 16, 1979), at 1. Also see
generally Johnson, Desertification in the United States (Feb. 1977) (mimeo).
"
7 Art. II of the Agreement between the Government of the United States of America and
the Government of the United Mexican States on Cooperation to Improve the Management of
Arid and Semi-Arid Lands and Control Desertification, Feb. 16, 1979, [1980] - U.S.T. -,
T.I.A.S. No. -, reprinted in U.S. Dept. State Press Release, supra note 166, at 2-7.
'11d. The responsibility for planning and implementing the agreement's activities on the
U.S. side will fall to the Department of the Interior and the Department of Agriculture, and on
the Mexican side to the Secretariat of Agriculture and Hydraulic Resources, the Secretariat of
Human Settlements and Public Works, and the National Commission for Arid Zones. U.S.
Dept. State Press Release, supra note 166, at 2.
"'Chronology of Future U.S.-Mexico Collaborative Activities (1979-1982) in Arid Lands,
New Crops and Agricultural Productivities (As agreed to at U.S.-Mexico Consultation, Sept.
10-14, 1979, Saltillo, Mexico) (mimeo).
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Hence, in somewhat of a fragmented fashion, national governments have
taken positive steps to arrest and restore desertified lahds. Even so, pro-
gress has been predictably slow and measured, but it also has been purpo-
sive in substance and global in scope. In this regard, it bears remembering
that the institutional design purposed in UNCOD's Action Plan remits to
national governments chief responsibility for executing policies aimed at
combating desertification. This responsibility, given the piece-meal results
thus far, underscores emphatically the prerequisite need for national plan-
ning and managerial control over land use in desertlike regions.
To be sure, traditional modes and mores influencing land use do persist,
and in all likelihood nomadic and agrarian peoples will resist-perhaps
even with violence-a government's attempt to alter them. Considering
this possibility, the success or failure of anti-desertification programs does
not hinge entirely on donor developed nations doling out bilateral grants of
financial aid to desert-stricken countries; there concomitantly must come
reciprocation from recipient national and local governments through pru-
dent assessment of their lands' capabilities for sustained production and its
capacity for tolerating the kind of utilization intended. Such systematic
planning, national experience has demonstrated, will greatly facilitate more
accurate determination of a region's potential land resources, its society's
legitimate needs, and what degree of land use might best equivalate present
wants with future demands.
IV. Conclusion
Seen from a vantage point in space, the earth appears to be a blue and
green spherical oasis suspended in a black void. However, upon closer
inspection, large portions of our planet's green area are all too quickly turn-
ing brown as desertification continues to deteriorate the composite ecology
of land, water, and vegetative natural resources.
Desertification persists as a self-accelerating process, and with its
advance, requisite rehabilitation costs rise exponentially. In many cases,
technical solutions are now available, but their application remains
impeded by social, legal, cultural, and other institutional factors. Yet, in
most less developed countries, a dearth of financial resources constitutes the
most serious obstacle to more rapid implementation of local anti-desertifi-
cation policies.
Desertification is manifestly a transnational problem, susceptible to
neither easy nor near-term solutions, though the need for land restoration is
already urgent and pressing in many arid areas. The 1977 U.N. Conference
on Desertification furnished a timely forum wherein concerned nations and
international organizations specifically addressed the worldwide threat of
encroaching deserts. As such, this Conference became a valuable conduit
for fostering constructive dialogue between prospective donor developed
countries and the most seriously affected less developed countries. More-
over, in the resultant Plan of Action, the UNCOD conferees clearly articu-
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lated what general strategy should be pursued by national governments for
alleviating the spread of desertlike conditions in their countries: there must
be constant governmental monitoring and assessment of the indigenous
environment, complemented by prudent land use planning and manage-
ment, and underpinned by the support of international collaboration and
cooperation. Since the Desertification Conference, however, the task of
expeditiously implementing this plan on a global scale has proven to be
financially formidable and bureaucratically ensnarling.
It seems safe to assume that the earth's desert regions will not bloom
within a year, or in a decade, or very likely, even in a lifetime. Neverthe-
less, full commitment to a multidecade anti-desertification program by both
developed and less developed countries is critical if arid regions ever are to
be spared from the ravages of desert incursion.
Significantly, during the late 1970s national governments and interna-
tional agencies acted in concert to begin checking desertification on a global
scale. For victim peoples in desertified lands, this worldwide campaign her-
alded the beginning of a long-sought quest for a more humane natural envi-
ronment. The challenge for civilization in the coming century lies in its
ability to translate this noble ecological ambition into a multinationally
acceptable political, economic, and cultural reality.

